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Using five metamemory question types and the Counting 
Span Test (tST) 7 this research investigated the effects of metamemory 
taj^k demands, and the relationship of 'the amount of information one 
can. hold in wotking memory -to metamemory question perfors^nce. One * 
hundred yrenty kindergarten, first, third, and^f ifth grade children 
served as subjects. The amount of information in each metamemory 
Cfuestion'Kas systemat;icall,y varied by the number of options and the 
number of metamemory variables nested withiji'each o|>tiori. In'the 
analysis of' metamemory data^ the main elf fects. of ^rade level and 
question type were significant, as was the interaction. The measure 
of information storage capacity (CST results) inereesrbd with age, and 
was significantly related to metamen^ory perforsiance. Effects of 
gendep and gander-brads' interaction were tiot signif icant. It wast 
.concluded that an explanation which incorporates the comply \ 
relationships between knowledge,, tasks', and information process vng 
constructs is most appropriate. The results support Brown *s (1978) 
contention that systematic investigation of task demands is a 
critical aspect of future theoretical work in metamemory. 
(Author/BS) , ^ 
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ABSTRACT 

/To datet systematic investigation of mel^B^ifiory tas^gl demands have been 
sparse • The present research systexaatically varied the amoimt ot 
information contained in each question by varying the niuaber of options and 
ninaber of netanemory variables nested within each option. An Attcmipt was 
also made to. relate the^ aooimt of information one can hold in working 
s^B^ry to performance on five i^tamemory question types. Kindergarten* 

Cirst-9 thiri^-a and f if th-grad^ children serv^ as subjects. Irhe main 

/ • - 

effects of grade and qt^ation type were significant, as was the 

interaction. The loeaaur^ of InfonBStlon jstorage capacity was significantly 
• ( • 

related to setanMesiory performance. It is concluded .that an explanation 
which ineorporates the coi^>lex relationships between knowledge, tasks, aad^ 

T 

information processsing constructs is most appropriate. 
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r * The Effects of Taek Dc^nds on Children's 



I" ' « Metaiu»M3rla|L Decisions 



The purpose of this research was to systematically assess the effects 

' ' T • ■ 

of different types or formats of qfiestions on metasieBiorial performance. 
Brown (1978) vrote that an undexs^&nding of the task demands underlying 

t. 

iBetaBieiK>ry research Is necessary or drawing appropriate conclusions* 
Conclusions have been drawn about th^ presience or absence of knowledge for 
ctiildren of di/ferent. age levels wltho^it a critical exaiifaation of task 
desiands*. This lack of cioncem had resulted from an implicit assuniptlon 
that metamemorlal Icnowledge can be accessed without creating great demands 
on a child* s Inf cnnnatlon processing system. This assumption pervades the 
literature on metasraoory irrespective of the type of task cmiploy^^ to 
assess the knowledge one possesses about s^mory* , The pl£^thora of tasks 
Includes Interview questions^ with forced-choice questions » interview with 
open-ended questions » rating tasks » predicting perforaiance prior to study 
t>r recall, predicting performadce after ccnspletlng retrieval, and several 
Idrms of training studies* In reacdon to this diversity, there have been 

several pleas;for tht examination of the tasks employed (e.g* , Brown, 1978; 

< ■ 

Brown, Bransford, Ferrara^ and C«mplone« 1984; Cavanaugh SAd Ferlmutter, 
1982) . 

Brown et al. (1984) Jargue that -ihR initial stage oi theory building is 

now over. During this jsnage, a proliferation o^ ddsionstratlve stiidles 

occurred. ResearcherB actespted to show v/hat. Ima^lj^B cljdldxmi did apd 

did not possess .and.t|he |relati(mship' of knowledge to behavior such as 

Studies e3cplored areas of mat^s^raoxy; 
J. 

ication (e.g^ Yussen and Bird ^ 1979), 



pr«dicting'aiid iMBor 
meta-attention, metai 



f 
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metacompreheneion (e.g. ..Markaan, 1931) . ^taccgnitive knowledge of reading 
(e.g., My^rs and Paris, 1978), aad monitoring of social cognitive 
enterprises (e.g.^ Flavell, 1981) to name only a few of the areas. 

• ' * 

Brown/ et (1984) believe that the second stage of research should 

be devoted to building theorizes explaining the varicnis aft>pects of 

^ xqptacognition* Once syateioatlc work ia completed on separate* parts ; of the 

area» then theoretical vork aust continue tc^ provide;, an^ understanding of 

the full domain of metacognitlon. This latter part of theory building 
• / , ■ ■ • . • ■ • 

. constltues the thltd stage. 

. - ; : « ' 

- It is under the second stage that this' paf>er would be classified. The 

* .' 

goal of this research is to investigate one' aspect saetameinory , namely, 

the relationship betweeti the task demands of various laetamemory tasks, an 
. it * • 

information processing characteristic of childroi, and performance on * 

. ■ • . ■ ^- 

metamemory tasks. ^ 

The metasu^rial. tasks to be used in this study vill be Jlmited to 

those requiring a decision between two or xaore options. Hereafter ^ pptions 

refei: to the niimber of alternatives ftom which th^ subject is to make a 

choice. Studies ha^e required a child to choose between two options (e^g.» 

Kreutzer et ale 1975). For example, -each* child was to decide whether a 

story or a. list of words was easier to remcaaiber. Other studies Have 

presented three options frcM which a child was to choose (eig. , Wellxoan, 

1978). Iij that study, each cMld was to order three boys who had to 

remeiabcr lists of itCBS of (liffering lengths: In the story, one boy had to 

-» ■ • 
rcnteiiber three Itess. one 9 itess." and another 18 items. 

The classic study which sparked research in the metai^cuDry ai^ea is 

■ * 

iTi^tzer, Leonard, and Flavell (19^75). In that study, 20^ children fjrom 
each of grades K, 1, 'S, and 5 were interviewed about 14 inemory rclattfd 
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topics* * Q£ the \q[ue8tlous aBked» 8 of 14 problems required decisions 

* X* > 

between two options* For example, the children had to decide If it* was 
easier to remember a phone number If they dialed it ims^dlatlely or if they 

got a drink t>f water and tlMBn dialed the number. In this particular , 

«« 

example, the decl&lon was between two. options'. Five of the 14 required the 

* • * . 

t ' • 

r * ^ * 

subject to generate one or more strategies which cou^ sol^^ the problem, 
.Wcllman (1977) extended the findings of Kreutzer -et al. (1975) to . 
preschool children. ' The 3'-» 4-, and 5-year-olds were asked to make 
decisions between pairs of pictures which protrayed characters in different 

memory related situations # The following variables Vsre some of the* ones 

« ■ * ■ 

presented in the stories: list length, noise, a^e, study time, and color of 
/the person's halt* Each child had to -decide which' of tlfe two characters 
ha^d the hardest timA and explain why. The results w&rc discussed in terms 
of the patterns of th^ emergence of knowledge* 

Other studies have also us<^d questions Involving decisions between two^ 

• ' . / ^ • 

^options. For examplet Cavanaugh and Borkcrvski (1980) conducted a study in 

which the' entire questionnaire used by Kreutzer et al. » (1S7S) was given,' 

They concluded that their findings replicated Kreutzer et al., (1975) and, 

•therefore, the interview technique was reliable. Yussen and Bird (^979) 

also required children to choose betw^ecm two options* In that study, 

knowledge of variables as each related to iM^ry, attention, and 

communication was assessed • They concluded that children have similar \ 

knowledge of variables across different tjrpes of cognitive activities. 

Overall, the iitterpretat ions that have been Brawn on the basis of 

these, studies were that «11 children liave some knowledge of loei^ry » but 

that only the older chlldt'en.have knowledge 6i many other memor^ relevant 

. . ■■ • 

• Tvariables. Other interpretations are possible, however* Since the task 
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desiands have' not been assdss^ , pne cannot conclude that' the ta^jks were of 

' ^ * * * L ' 

equal $iifftculty for all ^ffilldren. ! It is possible that some tasks Were too 

•* * 

difficult for the young children to lise theit knowledge. In other words, 

• * 

the problem itself may have -placed a great demand on the processing 
9apacity of the child and, thfvrefore, overtaxed hi^s or her system. THfe 
young child would appear .not to possess the relevant knowledge. In short, 
there may be a confound between thie level of knowledge and information • 
processing ability. • 

Many iBetaiz^im>ry studies have assessed chlldrens' knowledge of 
men^ry -relevant and irrelevant variables In Isolation • In "Isolation" 
means that: only one variable at a time Is manlpixlated In a metauieiiory 

* . fir 

question (Wellman, .1978). Few studies, on the other hand, have assessed 

chlldrens* knowledge of variables in interaction with each other. Wellman 

(1978j> presented four stories in which variables were in isolation and five 

stories contained two variables interacting. In one option, eacti of th6 

two variable^ tcwk on one value. In a seco^a option, the value of one * 

variable was changed while the second value remained constant. In the 

third option, the value of the first variable did not change while the' 

valtie of the second variable changed. Therefore, each option, contained a 

unique combinatloD of the values of each variable. Wellman (1978) found 

that tjie 5- and lO-year-oldS'were equally accurate when the n»mory-rc levant 

variables were' presented in Isolation. When the rele^nt variables were 

presented interacting, the 10-year-old e wer more- accurate that, the 

5^year-olda. ' i ' 

, Two explanations of these results ara possible. One, the children of 
' • ■ _ , ■ ■ . • ... 

different ages have different levels pf knowledge ^aliout the interaction of 

memory variables. Twor decisions about the interactions require more 
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Information .tb be stored in the limited capacity system while waking a 

\ * ■ 

de^plon than do d^t'^isions about variables in isolation. Since young 
children may have lees efficient processing abilities, the capacity for 

« 

Storage of infottaation might be less (Case, Kurland, and Goldberg, 1982). 
As a result, the^yoi^g children could solve the single %)rob leans, but not 
the ones vi^ larger processing deBiands. Since older children may have 
more efficient processing, the^r processing system may bp ablfe to meet the 
demands placed on it by the. simple ^nd complex problems. Hence, the 
developmental differences nay be due to differences in information 
processing abilities rather than differences in knowledge per se. 

Ericsson and Simon (1980) point out that introspective probes may not 
access stored knowledge directly. RetrospectlyBprobes are ones which are 
asked after the cessation of the Initial ^prp<^e88lng of the information. As 
a result of the time span between the . initial processing and. the request 
f0r that information, various processes may occur vhipb recode th^ ^' 
information. In some cases, the information may be reproduced without any^ 
tra^sformittlons occurring. In other cases, certain intermediate, processes, 
^uch as Inferencing.^ may be required to respond to the probe. The produced 
verbal report would be a product of the intermeidlate processing rather than 
a direq^ access of stored infonsatron. if so, yoimg children may have the 
relevant knowledge, but 'be faulty In thlslf intermediate processing and 
appear to not possess that knowledge. 

* 

In addition to investigating the role of question f orniat on metarocmory' 
performance. ' one mea'sture of an Isiformatlon processing construct wds 
lAclijLded* Case (1978) proposed the three hypothetical constructs of total 
structural capacity of workli:^ memory, operating capacity, and informatipn 
Storage capacity to explain strategic development. Total storage capacity 
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Is divided Inti the capacities for storing the operations- and information" 
" necc^ssary to cLiplete a* task. With development, the amount of infiarmation 
one 'can hold is purported to .increase. The increase may be due to 

V ' . . ' ' ' t 

increased efficiency in processing and henge, a decrease in the aiaount 'of 
total capacity required to store the operations , or due to. growtn in total ^ 
capacity (Kail and Bisanz, 1982). Case, Kurland, arid Goldberg' (1982)' 
J dcvel6ped the Counting Span Test in- order to i^asure information i^^age 

9 

capacity. This measi^e was modified and used in the present study. ♦ 

^ • There were five different types- of problems used in this study. One 

type of problem required each child to decide between two opinions of one * 

octamemory variable '.(Til) . In order to get a measure of internal 

consistency, two paralleL forms of this typfi were included (T12A and T12B). 

A second type of problem Contained three options with one metamcmory 

yarlaJb-fiJ varying between options (T13), The. third type of problem 

contained four options with one metanremory variable varyl^ig between options 

(T14) . The last two problem types contain^ two metamemory variables in 

each option. One type required decisions between three options (T23) .while 

the other required decisions between four options (T2A) . 

Two hypotheses can be tested by thfis- design of metamcmory questions. . 

The Knowledge Hypothesis states that It the direct^ r/etricval of stored 

->,* ■ • . 

knowledge is ijtic only caitity required In answering metamcmory questions, 

then perfos^nce acsoss questions with di££«ucent numbers of Options should 

♦ * , • 

not vary (i.e. , T12A*T12B«»T13»T14 and T23-T24). On the other hand, the 

FrocesslQg Hypothesis predicts that performance acrosa questicms wltli 

*. differing muobers of options will not; be Identical, sliice the different 

• ■•• ■ w * . ' ■ . 

types place different demands on the informatloji processing system. , ThUs 

prediction is in reality trivial, unless the type of question interacts 
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with the developmental level of the cliildrenT Such an Interaction would - 
have difect consequences for studies which draw conclusions about the > 
knowledge children of v/irlous ages possess. The Processing Hypotljiesis also 
predict^ thiiat scores on the. Counting Span Test will have positive 
relationship with performance on the'^taitffiiu>ry ' questionsT 
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Sub:^ects * . 

The^ 8ubJedt8^or thl^ study vere drawn from Kindergarten » first , 
third, and llfth gr^es* In all» 120 students served as subjects. 
Fourteexi' males and 15 females were dravn f rem Kindergarten and their mean 
age was 6 years, 4 months. Fifteen males and 15 females were selected from 
first garde with a mean ager of 7 years* 2 months, the mean age for 
third-graders was 9 years, 1 month and, 14 males and 16 females served as 

\. * ■ * " * 

subjects. Fifteen males and 15 f^aaales were selected from fifth grade and 

« . 

their fean age was II years, 2 months. . ' 

't I 
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Instalments ^ ' 

Thf Cpuntlng Span Test (Case, Kurland, and Goldberg, 1982) was used* to 

> 

assess the childrens* information storage capacity. The test materials 

\ 

used in this study were* similat* but not Identical to the mat^rials^ 
developed hy Case et al^V/dSSZ). For this tept, A9 'cards (5x8) 
contained one to seven green dots and one to 'seven yellow dots. Each dot 
was approximately 20 ^illiaeters in diaroter. Only two trials were given 
at each set. size, whereas. Case et al... (1982) gave 5 trials tt eochysct 
siztf. vTh6 administration of this test preceded as described by Case et 
alo (1982). ' ' " * 
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The metamemory questlous required the subjects^ to decide between two , * 
three t or four options. Options refers to the alternatives in the question 
frpm which subjecjts are to choose. Within each option » one or tvo 
TO^amemdry variables were presented « Options containing one val,ue were 
used to assess knowledge of variables in isolation (Wellman^ 1978). For 
example » each chjLld had to decide whether* 3 It^ns or II items are harder to 
remember. The knowledge of the interaction of two var^bles was assessed by 
having twc) metamemory variables 'p^^^ted in each option (Wellman^^ 1978) « 
For example, each subject was required 'to decide whether it was harder to 
remember 3 items given 5 minutes to study thcmi, 3 items given 17, minutes to 
study them, ^r 18 it^&s given 5 minutes to study them. As a /result, 4 
types of problems were constructed by crossing the two levels of the number 
of altez^tives in a question (3 or A options) with two levels of the 
'amount of Information contained in each option (either. one or two 
metaxi^mory) • One other question type was iconatructed by having questlous 
with two optloxis which contained one metamemory varjlable. In order to have 
a fs^sure of internal consistency, two sets of this typc^ were used. 

Several, but not all, of tlm problem types have been es^loyed in 
previous studies. Kreutzer et al. , (1975), Wellman (1977), and Yussen and , 
Bird (1979) asked questions which wold be characterized as having two 
options with one variable.- Wellman (1978) used questions that had three 
options with one variable and questions that had three options with two . 
variables. Two^ problem types had npt been used parlor to this study , lliey 
were: four options with one variable and four options wlc^ two variables.' 

The Icxiowledge of^ person and task variables were assessed, in each of* 
the 5 problea tfypes described above'. spec;lf Ically* knowledge about the age 
of a learner (i.e.* grade), the length of the list of things to be 
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remembered, and the aiaowat of time given to study the J-lst were assessed 
vlthla each pfoblem type. Thus, eAch child was askcd'thrce sets of 
questions in each of the six probleois types for a total of 18 sets of 

% 

questions. Within each of tlic 18 sets, each subject wa^ asked which 
hypothetical character within the story had the hardest tljfife and which had 
tl\e easiest tiioe renenberipLg* A simple Ijftie drawing of ^ each character 
acco&panled each option in the metasiei&ory problems. 

The scoring of the metamemory question^ proceeded as follows; 
subject's responses were coispared to answers based on a consensus of four 
gradxiSte students wh6 had taUen courses in developii^nt and laming. 
Scores of 1 were assigned when the respbnsjBs matched and 0 when the 
responses did not match. Since each child was asked two questions about 
each metan^mory problm» the scores for each question set were added r* 
Hence» each subject received a score of 0, 1; or 2 for each of tde 18 

4 

' J ^ ' - • 

loetameiBory problens. The scores of the sets with the sane format or type 
were then added to form a composite j)t:oblem type score. For exam^lja^^ the 

. * 

three scores for the questions containing three options witii one metamemory 
variable were added together. The range of each problem type score was 0 
to 6* A total type score was competed by adding the six type scores and 
dividing by six. As a restflt, each subject was assignSsd six problem type 
sepres and a total type score. " 

\ 

m 

t 

Procedure . * • 

6ene,ral instructions were given flr9t to each subject*. Subjects were 
told that they would be asked several questions concerning their knowledge 
of their own -tittniory. 7t' was emphasized that there were no wrong answers 
.and that this was not a test like their teachers would ^ve.. Subjects were 
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a#ked to do as best as tlwy could an^ It vas explained that their answers 
would not affect their grad« la the 'classroom. • 

Each stvid^t waa then asked to complete two taska. The first assessed 
the attount of inforsatlon t^e student conld hold In working ineiaory. The 

Countlnjg Span Test proceeded as follows: The subject , vas Instructed in_the 

*• . ' . • . ■ 

dot couistjlng procedure. This required the subject, to perform th^ simple 

operation of cpuntlng the green dots, and rememb^lng the nvmber. TrSijciing 

vas given to fmalllarlza tl^ subject with' the proc^ure, FoUovliig this 

tralnlitgt the test sets were presented to the subject. Testing of 

inf onaatlon capacity discontinued when the subject missed tira trials at any 

one set else. The nuab^r of cards In the largest set correctly riecalle.d 

. ■ ■ - - * « 

was assigned a# the Infoirmatlon capacity score; ^ 
- The second task c<mslsted of the aclmal metaaenory questions. The 
experisentar reai^ each situation and questions from a card and the 

' ■ , ■ ' " . * 

subject's respouses vere recorded by the e&perliMtitere The questions Were 

■ . . . ^ * > / . ■ . ■■ . , 

presented, in a different randoa order for each stAject to avoid confbun48 
with practice effects or asy effects which B£kght have been Inherent to any 
one order (Kirk, 1968). ' . - ; ^ 

RESULTS 

Counting Span Tast ' . . 

The Counting Span Test (CST) Is purported to^^e a measure of "the 



aoKnmt of liiformatlmi a person can hold in working' m»por|r with concurreiat * 

processing. Each child was asslgiied a score of 1 l^o 6 on this measure. 

'. •> • " ■ . . » 

The analysis^ of variance revealed a sigcdf leant effect of grade, F(3.112}' *> 
35«03 (p .05)* Tha usan scores for Klj^dergax ten, first-, third-^, and 
f if th-gtaders were 2.17, 2.7a, 3.13, 4.03, respectively. The effect of 
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gender and the interaction of gender and grade were not significant, ^ 
F(i,112) =,.46 (p .05) and ?(3,n2)'«' .60(p .05), respectively. The 
.percentage of variance accounted for by grade was 48Z. Post hoe analyses . 
using tt» Scheffe' sethod revealed that Kindergarten scores differed from 
both third grade and fifth grade, first grade differed froa fifth grade, 
and third grade differed froa fifth grade. Also, a cosabincd score -of ^ 
Kindergarten a^d first grade differed from a conibined score -^f third and 
fifth grades. A test-retest measure of reliability was computed using the 
Pearson Product-Moofent correlation. The resulting coefficient was r •= .61. ' 
In g«ieral, the results show that performance on the Counting Span Test 
Increase with age. This study 'doefi not, however, indicate whether the 
Increase Is due to a growth in total amount of resources Mailable or 4.n 
the efficiency 'of processljog. These two possibilities are discnsscd i^ 
deQth by Kail and Blsa^ (1982). 

♦ 

MetapicsM>ry QutestlonB . v ^ 

A rcpeate4 measyres anal^els of variance was conducted on the 
mefcamemory data. Grade and grader were between-subject variables with type 
scpres, being a within-subject variable. The mala effect b£ grade, wfis 
' significant, F(3,112) « 37.51 (p*. 05). Figuria 1 plots metasjemory scopes by 
grade. Gender was not slgnlflc^a6< F(l,112) - 1.44 (p .05) and the 
interaction of gender and grade was also tiot significant* F (3 U 12) «= 2.53 
Cp .05). The ^f^ct "of type o^ii|itaaemory c^uestion was significant, 
F(5,560) - 46.15 (p .05) as was the interaetioia of type and grade, 
F(15,560) - 2.40 <p .05) . MetaBeoory ^ores by .type aye plotted Flgjire "2. 
Table 1 contains aetai^Bory'' scores by type and grade and is plotted in 
/Figure 3. The "interaction between type and g^dei was also significant, 

• " . . • 

' ■ ft ■ 

r ■ 14 : , 



F(5,560) - 2^83 (p .05), but the. three-way Interaction between typ^, graile, 
and gender vas not Blgnlflcant* F(15>560) » 1.43 (p .OS). 



« Insert Table«l about here 



Post hoc aoalysea (Scheff laethod) revealed that on the iBetamemory 

V 

questloij^ Kindergarten acorea differed from fifth grade scores. All other 
pairwise ccm^arisona of grades^ vere not jp^^if icant« The combined score of 
Kindergarten and first grade yaa significantly different from the cosd)i)^ed 
score of third and fifth grades. These results are coriteis tent. with past • 
research in that older children daoKmstrate better perf ors>arice on 
net^&ei&ory taaka than younger children. For the question type scorclB» .Ti2A 

* 0 4 ^ . . 

did not differ from T12fi. The correlntion between T12A and T12» was r « 

,58- Tbis shows that the parallel types were similar in nature. T12A And 

*■ ■ » . ^ 

TIZB feach differed from all other types. In additioaj T13, TIA, and T23 

.did noli differ f^om each other, but each differed from T24. Posti hoc 

analyf es showed J^^^ as t^a nua^ar of optdUms increased • perf onaance ^ 

decreased. Performance of. questions assessing the kiuywledge of one 

■ .■ ~^ ■ ■ 

variable was hJ^g^r than performance on questions witti tvo variabids. 

V 

These latter results show that type of ^question is io^rtant when 
ccmsiierixi^ performance on metaoaaory tasks. 

The parcraitages of variance accotinted for by the various effects (eta* 
square) were coo^ut^. Grade accounted for 48^^ of the variance, gender 1%. 
type of questioik l7X, grade by gender interaction 3%* grade by .type 
interaction 4%/^ype by gimder interaction 2%, and the tluresHway 
interaction 2X, , * * 
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Relationship between Metaa^ory scores and CST , 

Due to, the ext*i6«ely unequal frequencies for th6 CST scored, q * 

non-paranetric test was computed on the .individual type scores. A one-way 

KruBkal-Wallis t^st revealed a significant eff cct-of CST on total type 

scores, chl-sqvare (corrected for ti^s) = ^1.85 (p .05). Identical 

" , ■ .. . . . • 

analyses were coapujted on «ach of the sijc probleib types. The resulting 

chi-square (corrected * for ties) -values were: .for THA, 25.84 (t^ .05)'; tor 

T12B, 25.07 (p .05); for T13, 28.28 (p .05);for TU, 35.29 (p .05); for 

*T23, 27.88 (p ,05); and for T24, ^10.2? (p .05). All values* are significant 

at the .05 level except for T^4, The metasemory scores bro}s«i down by CST 
• • - ' 

can be fcnmd In Table 2 and visualised tn Flgui«^ 4. , From this analysis It 
can be concluded that . perfonxiance of CST is^slgnlficantly related to 



\ 



V, 



Toetafiiemory performance on no^t types of problems. v 



Insert Table 2. about here 



Discussion * J 

Overall, there was a significant effect of grade on performance on ^ 
jnftfamsmory questions. As grade increase* scores on &et«mei&ory questions 
tended to Increase. When exploring the.palrwlse differences between 
Specific grades, only the Kind^rg^en ^"'^ dlffer<Bd from the fifth-grade 
scores. The combinatloii of Ki^c|Wc«s> and first-grade scores differed 
fron a ccffidblnstlofn of third- and flfth»grada scores. These findings are 
consisti^t with previous xeseazch in that knowledge of *iieiBory-relsted 
ph«cu»ena lacreaWis with age. . . ' . 



'\ " Jicf: b^^einorisr J>eclBions 




- lo Addition to the over^X effect of agfe. these was a 
the type or format of metaiaeiBAry questions. Questions with tw opt^Lons 
were easier to answer thwi qneritlons with three optlcms and questions with 
tltfree optlona were easier to ansWer than questions, with four' options. The 
'number of variables presented In option is also Important. Questions , 
with two variables (i.e., questions about the interaction of two metameiaory 
variables) were sore difficult than questions with <me variable ±n each 

option. It can be concluded, then, that the type of question employed to 

*• ■ 

assess knowledge of mranory-related phenomena affects performance oix thodc ^ 

questions. X . . j 

. The interaction of developmental level (ferdde^i and'^tiuefetioo-ty^e-was... 
also slgmficdnt. The difficulty of the different question types was not 
equal across the grades. This is critical in that to draw conclusions 
abou^he specific knowledge children of a par^jlcular age nay or may not 
possess, one must consider the age of the child and the method in which 
that knowledge was assessed. * 

Developmental Increases were found on the Counting Span Test. 
Third-graders perf onaed better than Kindergartners and fifth-graders 
performed better than each of tl» other tfar^ grades. A crablned score -of 
Kindergarten and first grade was significantly lower than the combined 
score of third and fifth grade. This paxallels \the finding that third- and 
fifth-graders performed better on the metam«u>rysfluestlons than the 
Kindergartners and fir 6t--grader8 combined. ' 

Of particular Interest is the relationship between metamemorial 
knowledge and Information storage capacity as ^asured by the tST. ¥or 
each type of^aetaBSfiory ^iestion (except T24), there was a significant 
effect of CST. As scores on^CST Increased, performance ol the metaxuemory 



e 
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questions Increased. This held even vhen'age was partialled out of the 
i&etaiB^B0ry-8C9res (except T12A and T13), These findings point to a 
Relationship albl^t of snail mpgnitude between Inf^piation storage capacity 
and. performance • 

As stated above » *there vas a significant effect of« grade on trnKammoty 
performance.' This is consistent with previous research \n that for many 
^metamemory varlal: les developmental differencesi. have been found. These 



dlff fences have 



been explained In terms of the knowledge children of 



different ages possess. This explanation has been used from the earliest 
works (e.g.y Hoyiiahan, 1973; Kreut^er et al«, 1975) to the most 'recent 



(e.g%, Hlller» I!)82)» Although this i^ one viable explanation of *those 



results* it is xu either the only explanation nor the most comprehensible one 
possible. The e^lanatlon assua^s that as children grow older t they have 
more specific experiences with sltuatlcms requiring Intentional a^' s of 
memory. As an outcome of these acts, they acquire both general and 
specific knowledge of meTOry-related\ phemme^* These acquisitions can he 
easily accessed vSj^ questioniT and the\ resulting differences (or lack of) 
can he explalnctd in terms of dlff faring acquired ktuywledgc. 

The knowl^tge'^Msed explanation can account for developmental 
differences in thls imd previous studies* but It cannot account for 
differences between fkiMles which use different methods. It is possible 
that a cievelopiM^tal trf^Eid fotmd In one study employing certain B^thods may 



not be found in another study Employing differmt i»tho4s« A ' 
knowledge-based hypothesis would predict Uiat developmental trends would be 
found irrespective of the iwthods used« If knowledge was t^ only variable 
o£ loiporta&ceft then no differances .should have been found for question 
type. In this stiidy^ metamraory pei;formance was affected by the type or 
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format of* tbe qtiestlons* By applying the rules of modus .tollens, ve qan 
conclude that luiovled:ge dLs not the sole factor* in metan^ory performance. 
The type of aetameiaory question Incrctasas In Ixoportance vhen considering 
the interaction of type and grade* Since the interaction significant i 
a developmratai trend laay be apparent glvcoi one type of* question (e.g«> 
T23)« hut not given a second task (e«s» T24^, Statements about the amount 

4 . 

of ^knowledge attributed to children of varlaous ageslmust inc^de the 



method In vhlch it was assessed. Otherwise » r^earchcnrs risk dri 
l^ccurate conclusions about B^tas^n^^ial performances. These results 
support Brovn^A (1978) contcmtlon that the task demands affect i^tamemory^ 
^performance^ \ ^ 

An. more con^ehenslve explanation should take into account the 
kniwledge one riay or may not possess-t demsnds of the metdmemorlal task, 
processing resources of the information processing systemg cognitive 
procesii^y and strategies which may be used to respond to the particular 
task. In this study» the only information processing construct which was 
n^asured was information storage capacity as described by Case (1978). ^ 
Other constructs may be important in metai^nxirlal performance, but this 
cannot be determined from this study* It was found » ncmetheless» that 

performance on an lostrui&ent. purported to iseasurc iofortastlon storage 

' - '.. * . 

capacity was significantly related to performance on All question types 

' ^ ■ ■. • • ■ ^ 

except questions «rlth two aeta^i^9M>ry varlafcl^S^B^d within four optians. 

■ ■ ■ ^ ^ 

If luuwledge was the ^ly critical variables th^n %he^ informatloi 



uxormation 



processing . construct vould^ot have relat^Sd to Bietaroniorial perfc 

There are several aspects of this study wfalcfa sake it in^ortant. The. 
study serves ss^ l^oraal rej^licatito pf exiles work in ttds area. 
Overall* perfotnance on aeU^aeiBory ^uirotions Increases with age. Although 
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the datft were not broken down by specific knowledge categories' (evg.* J let 
Imgth) , ^tbere mslb an Increase across grades In a. composite metanemory 
'scores' The ag^ trend can be Interpreted as an increasing amount of general 
knowledge* • • - , 

Another impoTtant feature of this study Is that the effects of • 
different tasks on stttameaioxry perionaance were aystematicallly 

• •* 

Investigated. By designing questions vfaS^ch which required decisions 
between two or more options and which contained one or two metamemory 
yarlablfes* the ai&ount of Information preseni^ to eacti* child differed for * 
th.flve question' types, the difficulty of the qtiestlon types w^s assumed - 
to vary directly with the asKnint of information presented in the questions • 
Another 'feature o^ this study which makes it unique is^ that a erasure 
of one human information processing construct was Included. Vhile previous 
research has f ocussed 'on the kncwledge 'children ot different ages posssess, 

♦ • 

this study sought to discover a relationship between metra^^rial * 

performance and one characteristic of the information processing system. 

If the Counting Span Test measures information storage capacity t then as 

♦ ^ . * 

the ability to store more information Increases, children should be better 
.. ■ * ' . . ■ ' 

.able to answer questions which contain more infoseation. Apparent age 

trends may be due to differences in the ability to store i\aformation rather 

« 

than differoit amounts of mesKiory-related knowledge. At worst, the 
Counting Span^est may not measure resource allocation di^ctly, but 
rather, be a measurie of some other general procecjsing .ability. Thi^ 

general proceasing ability, then, may be related to n^t'amesory performance, 

.■ • • •.*■■' 

but ma^L^or may not mediate aetamessot^ behavior. This caoBpt be determined 
on the basis of this study. Other concerns about' the information -storage 
capacity Gcmstruct have been raised elsewhere (e.g. »Steuck, note 1). 
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In sus^fy, the pres^olt' research supports Brova's (1978) contentlou 
that 8y8teinati.c Investigation o£ task destaods li> a critical aspect: of 
future tfaecrftic^l Work In the area of n^taxKmory* Drawing conclusions ' 
about young Jbhlldrens^ knowledge fropi studies In which ttib task demands are 

> not Icnown lead to an Inaccurate understanding of those children. A 

' M '■ •- 

iBorc oompnilcmstve picture of yqtmg childrons' cognitive processing must be 
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Notes 



Steiick» K.W. (1983) • The effects of task deipaiids op, children's 

g^taaeBiorlal' decisions m Unpublished doctoral dissertation. University 
' of yisconsln-*Madison« * • 
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Table I. 



Means for Metamcmory Quest ious by Type and Grade. 



Mataineau>rlal Decisions 



^ Grade 



Total 



T12A 
T12B 
T13 
T14 
\T23 
T24 
Total 



3.20 
3.47 
1.93 
2.13 
2.37 
2.03 
2.52 



'4.00 
3,47 
2.97 
3.10 
2.93 

3.09 



5.00 
4\93 
4.37 
4.30 
4.03 
2.53 
4.19 



5.47 
5.27 
4.87 
4.77 
4.57 
3.03 
4.66 



4.42 
4.28 
3.53 
3.58 
3.48 
2.42 
3.62 
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'Table 2. 



Means 


for Mefas^n^ry Questions by Type and CSX 
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5. 08 


N 


2 


36 


53 


18 . 


9 ' 


2 





o»u 


1 

r- 


O.D 


« w 




m 


5.0 






OR 


4.5 


f ^ 
w 




CC 




Ul 


3.5 


CD 






3 0 






2.5 


Z 




< 




LU 


2 


1.5 



T12A tl,2B T13 ■il4' 

TYPE 

Rg. 2 h^AMEMORY SCORES BY TY^ 



T23 



T24 



ERIC 





6.0 




^.5 


O 




Ul 


5.0 


QC 




OR 


4.5 


O 


4.0 


ir 




ill 


3,5 


CQ 






3.0 






z 


2.5 


z 




< 


2.0 


LU 


<> 


1.5 



.' .V'- .* ■ V ;y .^ '^-i. . .n>. ■? ,. .; . . . ^; * ...... , , ■ >. 



■A 



/ 



1 - N » 

GRADE 27 



1.5 



T12A T12B T13 T14 T23 

TYPE . 

METAMEMORY SCORES BY TYPE AND CST 



TZ4 



- ^ 

ERIC 



a 

cc 
m 



< 

LU 

s 



6.0 
5.5 
5.0 

4.6 
4.0 
3.5 
3.0 

2.5^ 

2.0 
1.5 




V T12A T12B Tl^ T14 T23 

; TYPE ^ 28 



T24 



